Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-283073 
(43)Date of publication of application : 27.10.1995 



(51)Int.CL 



(21 Application number : 06-069466 
(22)Date of filing : 07.04.1 994 



H01G 4/30 
C04B 41/88 
H01G 4/12 
H01G 13/00 



(71 Applicant : MATSUSHITA ELECTRIC IND CO 
LTD 

(72)Inventor : SHIMIZU YASUSHIGE 
KIMURA RYO 
FUKUI YASUHARU 
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(57)Abstract: 

PURPOSE: To realize excellent stripping properties and 
electrode pattern forming properties by forming an 
electrode pattern directly onto a multilayer stripping 
layer, comprising a first layer dedicated for stripping and 
a second layer dedicated for formation of electrode 
pattern formed on a base film, and then thermally 
transferring the electrode pattern onto a ceramic green 
sheet. 

CONSTITUTION: A layer 8 dedicated for stripping and a 
layer 9 dedicated for formation of electrode pattern are 
formed on one side of a base film 2 and an electrode 
pattern 3 is formed thereon. The electrode pattern 3 is 
superposed on a ceramic green sheet and hot pressed 
thus transferring the electrode pattern 3 thermally onto 
the ceramic green sheet. This method produces an 
electrode pattern excellent in stripping properties, 
thermal transfer properties and patterning properties. 
Since the pattern is prevented from being blurred, 
smeared or expelled, mass productivity and reliability can 
be enhanced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a laminated electronic part, wherein the 1st layer forms an 
electrode pattern directly on a layer only for exfoliation, and stratum disjunctum which consists 
of multilayer structure of a functional discrete type in which the 2nd layer provided a layer only 
for electrode pattern formation and carries out hot printing to one field of a base film on a 
ceramic green sheet. 

[Claim 2]A manufacturing method of the laminated electronic part according to claim 1, wherein 
a layer [ 1st ] layer only for exfoliation provided on a base film is wax resin whose melting points 
are 80 ** - 150 ** and a layer [ 2nd ] layer only for electrode pattern formation is butyral resin. 
[Claim 3]A manufacturing method of the laminated electronic part according to claim 1, wherein 
a layer [ 1st ] layer only for exfoliation is heat-hardened type resin. 

[Claim 4]A manufacturing method of the laminated electronic part according to claim 1 in which 
a layer [ 1st ] layer only for exfoliation is characterized by 5 micrometers or less and a layer 
[ 2nd ] layer only for electrode pattern formation being 5 micrometers or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the laminated 
electronic part used by an electronics field, and relates to the manufacturing method which an 
electrode pattern can form convenient on a ceramic green sheet especially. 
[0002] 

[Description of the Prior Art]The manufacturing method of a laminated ceramic capacitor is 
explained for the manufacturing method of a common laminated electronic part as an example of 
representation here. 

[0003]First, the laminated ceramic capacitor which forms the electrode pattern 3 with a hot 
printing method, and laminates it on the ceramic green sheet 1 using the hotpress machines 4 
and 6 as shown in dra wing 3 , The ceramic green sheet 1 is cut into a predetermined size, and 
hot printing of the predetermined electrode pattern 3 provided on the base film 2 the same on 
the ceramic green sheet 1 is carried out with the hotpress machine 4. And it is common to carry 
out required number-of-sheets lamination of the ceramic green sheet 1 which formed the 
electrode pattern 3, to perform heating and pressure treatment, and to obtain a ceramic layered 
product. And it has structure which calcinated and carried out chip making of this layered 
product, and formed exterior electrodes in the end. 

[0004]Conventionally, as a method of forming said electrode pattern 3 on the ceramic green 
sheet 1, the method of forming on the ceramic green sheet 1 directly with a screen-stencil 
method was in use. However, while small and light-ization is accelerated in recent years, the 
research and development which aimed at large scale-ization are active, and in order to realize 
this, the necessity of making thickness of the ceramic green sheet 1 very thin has arisen. 
However, with a screen-stencil method, by the method of printing the electrode pattern 3 
directly on the ceramic green sheet 1, it is easy to generate the following technical problems, 
and they are becoming. As for it, the ceramic green sheet 1 mixes organic system binders, such 
as butyral, in an organic solvent, distributes in the end of ceramic powder, creates the liquid of 
slurry form and is formed. The conductive paste which serves as the electrode pattern 3 on the 
other hand adds a varnish to metal powder, such as PARAJUUMU, and mixes and forms organic 
solvents, such as a terpineol. 

[0005]For this reason, if pattern formation of the conductive paste is carried out on the ceramic 
green sheet 1, the organic solvent in conductive paste permeates into the ceramic green sheet 
1, and it may be made to dissolve, or it may be made to penetrate, when severe. It swells and the 
ceramic green sheet 1 may be changed. Generating of such a phenomenon will produce the 
inconvenience of growing up [ remarkably ] distortion of a sheet at the time of heating 
calcination of the ceramic green sheet 1 or contracting, and changing the shape of a layered 
product greatly. There is a problem that this tendency becomes remarkable, so that especially 
the ceramic green sheet 1 carries out lamination. 

[0006]In order to avoid such a problem, the predetermined electrode pattern 3 is formed on the 
base film 2 without forming the electrode pattern 3 on the ceramic green sheet 1 directly, Since 
the organic solvent in conductive paste is enough dispersed in a dryer, it is becoming the 
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tendency for the method of forming the electrode pattern 3 to be used abundantly by the hot 

printing method. 

[0007] 

[Problem(s) to be Solved by the Invention]However, there are the following problems by the 
method of forming the electrode pattern 3 directly on the base film 2 which was mentioned 
above. Since it makes the electrode pattern 3 formed on the base film 2 heat, pressurize and 
transfer to up to the ceramic green sheet 1 convenient, on said base film 2, it is common to 
provide the stratum disjunctum by a silicon resin solution. However, since this silicon resin 
solution had very bad wettability, conductive paste as electrode pattern 3 material could not 
print well, but there was a problem of degrading the printing accuracy of the electrode pattern 3 
remarkably. Especially, a blur, thickness fluctuations, a pinhole, etc. of a pattern are generated, 
and inconvenience is produced. When making thickness of the electrode pattern 3 thin for high 
lamination, the defect of a poor pattern, a pinhole, etc. became remarkable further, and there 
was a problem of formation of the electrode pattern 3 becoming impossible on the base film 2. 
[0008]This invention can solve an aforementioned problem, an electrode pattern can be formed 
convenient on a base film, and it aims at providing the manufacturing method of the laminated 
electronic part excellent also in hot printing nature. 
[0009] 

[Means for Solving the Problem]In order to attain this purpose, the 1st layer forms an electrode 
pattern directly in one field of a base film on a layer only for exfoliation, and stratum disjunctum 
which the 2nd layer turns into from multilayer structure of a functional discrete type which 
provided a layer only for electrode pattern formation, and this invention carries out hot printing 
on a ceramic green sheet. 

[0010] A layer [ 1st ] layer only for exfoliation provided on the above-mentioned base film is wax 
resin with a melting point of 80 ** - 150 **, and a layer [ 2nd ] layer only for electrode pattern 
formation is butyral resin. 

[001 1]A layer [ 1st ] layer only for exfoliation is heat-hardened type resin. And a layer [ 1st ] 
layer only for exfoliation and a layer [ 2nd ] layer only for electrode pattern formation are 5 
micrometers or less. 
[0012] 

[Function]An electrode pattern is directly formed on the stratum disjunctum which consists of 
multilayer structure of the functional discrete type in which the layer only for exfoliation and the 
2nd layer provided the layer only for electrode pattern formation on the base film by considering 
it as the above method at the 1st layer, Since hot printing is carried out on a ceramic green 
sheet, it excels in detachability and an electrode pattern plasticity, and a blur, the thickness 
fluctuations, and the pinhole of an electrode pattern will be controlled. It can manufacture 
without as a result reducing the yield in the inside of a process, and it is lost that quality, 
reliability, and mass production nature are spoiled remarkably. 

[001 3] An effective operation is demonstrated by using butyral resin for the layer [ 1st ] layer 
only for exfoliation at wax resin whose melting points are 80 ** - 1 50 **, and the layer [ 2nd ] 
layer only for electrode pattern formation. 

[0014]Also when heat-hardened type resin is used for the layer only for exfoliation, the 

completely same operation as the above-mentioned wax resin is demonstrated. 

[0015]And interlaminar peeling at the time of lamination, economical efficiency, and productivity 

will improve suddenly by the layer [ 1st ] layer only for exfoliation and the layer [ 2nd ] layer only 

for electrode pattern formation being 5 micrometers or less, respectively. 

[0016] 

[Example] 

(Example 1) The 1st example of this invention is described concretely below. It explains referring 
to drawing 1 - drawing 3 by making the manufacturing method of a laminated ceramic capacitor 
into an example on the occasion of concrete explanation. 

[0017]First, like drawing 1, this invention forms the layer 8 only for exfoliation, and the layer 9 
only for electrode pattern formation in one field of the base film 2, and forms the electrode 
pattern 3 on it. And this electrode pattern 3 is piled up on the ceramic green sheet 1, as shown 
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in drawing 3, and hot printing of the electrode pattern 3 is carried out on the ceramic green 
sheet 1 by performing heating and pressure treatment with the hotpress machine 4. 
[0018]Here, details are explained still more concretely. Using the device shown in drawing 2, one 
field of the base film 2 which consists of a 50-micrometer-thick PET first was made to dissolve 
wax resin whose melting point is 80-150 ** 3% into an organic solvent, and the wax resin solution 
10 was created in it. And the wire bar 1 1 gave this wax resin solution 10 very thinly, it was made 
to dry enough with the dryer 1 2a, and the layer 8 only for exfoliation which is was created. And 
the wire bar 1 4 same with the layer 8 only for exfoliation for the layers only for electrode pattern 
formation gives the butyral resin solution 13 very thinly on the layer 8 only for exfoliation 
provided previously (it is [ but ] satisfactory once it rolls round) continuously, It was made to dry 
enough with the dryer 12b, the layer 9 only for electrode pattern formation which is was created, 
and the original fabric 15 which has the layer 8 only for exfoliation and the layer 9 only for 
electrode pattern formation was obtained. The butyral resin used here is the resin solution in 
which it was made to dissolve 3% into an organic solvent. Thus, on the created layer 9 only for 
electrode pattern formation, the electrode pattern 3 was formed with screen printing. 
[0019]As mentioned above, on the stratum disjunctum which becomes one field of the base film 
2 from the multilayer structure which carried out functional separation, the base film 2 in which 
the electrode pattern 3 was formed was heated with the hotpress machines 4 and 6 like drawi ng 
3, it pressurized, and hot printing was carried out on the ceramic green sheet 1. About heating, 
the heater 5 built in the hotpress machine 4 was adjusted, and it carried out at the temperature 
of 100 **. Application of pressure performed processing for 1 second on condition of 100 

kg/cm 2 . As for the ceramic green sheet 1, in order to shift smoothly by improving familiarity by 
the electrode pattern 3, heating at a moderate temperature is desirable here. The heater 7 of the 
hotpress machine 6 was adjusted in this example, and it heated on conditions with a temperature 
of 80 **. 

[0020]As it mentioned above, visual observation of the shape of the electrode pattern 3 which 
carried out hot printing on the ceramic green sheet 1 was carried out in detail with the optical 
microscope. Magnification was performed by 50 times. After it took out the sample immediately 
after electrode pattern 3 formation, i.e., screen-stencil, on the layer 9 only for electrode pattern 
formation and the electrode pattern 3 dried enough, the shape of the electrode pattern 3 was 
also observed. 

[0021] As observation items, it observed about the pinhole, the blur, the blot and crawling which 
are seen in the electrode pattern 3, and hot printing nature, and to each observation items, it 
was alike to that extent, and it responded and expressed by O, **, and x. O Although a quality 
top problem does not have the state and ** which are completely satisfactory, what a tendency 
is imagined as a little, and x express the state where it cannot produce commercially at all. This 
audit observation was shown in (Table 1). this (Table 1) — from — it turns out that the 
manufacturing method of this invention which formed the layer 8 only for exfoliation and the 
layer 9 only for electrode pattern formation is excellent in an electrode pattern plasticity or hot 
printing nature so that clearly. 
[0022] 
[Table 1] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?a1w_u=http%3A%2F%2Fww... 2008/10/29 



JP,07-283073,A [DETAILED DESCRIPTION] 



4/6 *J 

















E > * - ^ 


j&vr n 




(2 C * 




nnm i 


O 


o 


O 


O 


o 


X Aft 2 


o 


o 


O 


o 


o 






A 


X 


X 


A 



[0023](Example 2) The 2nd example of this invention is described by using drawing 1 - drawing 3 
like the 1st example next. 

[0024]tnstead of the wax resin used for the layer 8 only for exfoliation which is the 1st example, 
even if heat-hardened type resin is used for this invention, it demonstrates the same operation. 
As an experimental method, it is completely the same as that of the 1st example, and is the wire 
bar 1 1 in one field of the base film 2 using the device shown in drawing 2 , The resin solution 10 
which melted heat-hardened type resin 3% was applied very thinly into the organic solvent, it was 
made to dry enough with the dryer 12a, and the layer 8 only for exfoliation using heat-hardened 
type resin whose number is the 1st was created. And the wire bar 14 same with the layer 8 only 
for exfoliation for the layers only for electrode pattern formation gives the butyral resin solution 
13 very thinly continuously on the layer 8 only for exfoliation using heat-hardened type resin, It 
was made to dry enough with the dryer 12b, the layer 9 only for electrode pattern formation 
which is was created, and the original fabric 15 which has the layer 8 only for exfoliation and the 
layer 9 only for electrode pattern formation was obtained. 

[0025]The butyral resin used here is the resin solution in which it was made to dissolve 3% into 
an organic solvent. Thus, on the created layer 9 only for electrode pattern formation, the 
electrode pattern 3 was formed with screen printing. The heat-hardened type resin used for the 
experiment created the sample by five kinds, polyurethane, vinyl chloride, polyethylene, epoxy, 
and melamine, respectively. 

[0026]The electrode pattern 3 was formed by screen-stencil completely like the 1st example, 
with the hotpress machines 4 and 6 like drawing 3 , it heated, the sample created as mentioned 
above was pressurized, and hot printing was carried out on the ceramic green sheet 1. About 
heating, the heater 5 built in the hotpress machines 4 and 6 was adjusted, and it carried out at 
the temperature of 100 **. Application of pressure performed processing for 1 second on 
condition of 100 kg/cm 2 . As for the ceramic green sheet 1, in order to shift smoothly by 
improving familiarity by the electrode pattern 3, heating at a moderate temperature is desirable 
here. The heater 7 of the hotpress machine 6 was adjusted in this example, and it heated on 
conditions with a temperature of 80 **. 

[0027]Visual observation of the shape of the electrode pattern 3 which carried out hot printing 
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on the ceramic green sheet 1 as mentioned above was carried out in detail with the optical 
microscope completely like the 1st example also here. Magnification was performed by 50 times. 
After it took out the sample immediately after electrode pattern 3 formation, i.e., screen-stencil, 
on the layer 9 only for electrode pattern formation and the electrode pattern 3 dried enough, the 
shape of the electrode pattern 3 was also observed. As observation items, it observed about the 
pinhole, the blur, the blot and crawling which are seen in the electrode pattern 3, and hot printing 
nature, and it was alike to that extent to each observation items, and it responded and 
expressed by O, **, and x. O Although a quality top problem does not have the state and ** 
which are completely satisfactory, what a tendency is imagined as a little, and x express the 
state where it cannot produce commercially at all. This audit observation was shown in (Table 1). 
this (Table 1) — from — even if it uses heat-hardened type resin for the layer 8 only for 
exfoliation so that clearly, it turns out that the 1st example is not differed from at all. 
[0028](Example 3) This example experiments in the optimal thickness of the layer 8 only for 
exfoliation of the 1st, 2nd, and 3rd example, and the layer 9 only for electrode pattern formation. 
As for the used resin, the layer 8 only for exfoliation used butyral for the layer 9 only for 
electrode pattern formation with epoxy. The checked thickness is 1, 5, 10, and 15 or 20 
micrometers, and it experimented in thickness distribution of the layer 8 only for exfoliation, and 
the layer 9 only for electrode pattern formation in the combination of the same thickness. Here, 
the layer 8 only for exfoliation and the layer 9 only for electrode pattern formation were created 
completely like the 1st example with the device shown in drawing 2 . The formation method of the 
electrode pattern 3, hot printing conditions, and an observation method are completely the same 
as the 1 st example. 



[0029] 
[Table 2] 
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[0030]It turned out that the function as the layer 8 only for exfoliation and the layer 9 only for 
electrode pattern formation is not spoiled even if thickness changes so that clearly from it being 
an experimental result of this example (Table 2). However, thickening superfluously is not 
desirable if actual workability and economical efficiency are taken into consideration. Since 
correlation exfoliation may be generated when a ceramic green sheet is laminated, it is good to 
form by a thickness of 5 micrometers or less practical. 

[0031]Next, in order to clarify the effect of this example further, the case where an electrode 
pattern is provided by a screen method on the PET film (made by trade name cera peel Toray 
Industries) marketed is mentioned as a comparative example. 

[0032](Comparative example) After forming directly the electrode pattern 3 used by this example 
with screen printing on the base film 2 (made by trade name cera peel Toray Industries) which 
consists of a PET with a thickness of 75 micrometers marketed, it was made to dry enough and 
the experiment sample was created. Others carried out hot printing of the electrode pattern 3 on 
the ceramic green sheet 1 with the hotpress machines 4 and 6 completely like the 1st example. 
Heating of the hotpress machines 4 and 6, a pressurizing condition, and processing time are the 
same as that of the 1st example. All were performed completely like the 1st example also about 
an observation method, observation items, and the judgment method. The audit observation of 
this comparative example is shown in (Table 1). It turns out that the inconvenient defect has 
occurred on a product and it is inferior to quality and reliability so that clearly from (Table 1). 
[0033] 

[Effect of the Invention]So that clearly from the explanation based on the above example the 
manufacturing method of the laminated electronic part of this invention, To one field of a base 
film, since the 1st layer forms an electrode pattern directly on the layer only for exfoliation, and 
the stratum disjunctum which consists of multilayer structure of the functional discrete type in 
which the 2nd layer provided the layer only for electrode pattern formation, Compared with the 
conventional manufacturing method, it excels in the detachability of an electrode pattern, hot 
printing nature, and the plasticity of the electrode pattern. As a result, the blur of a pattern, a 
blot, crawling, etc. will be controlled and it becomes possible to raise mass production nature and 
reliability. 

[0034]The manufacturing method of the laminated electronic part of this invention demonstrates 
an effect further by being wax resin whose melting points are 80 ** - 150 **, and using butyral 
resin for the layer [ 1st ] layer only for exfoliation at the layer [ 2nd ] layer only for electrode 
pattern formation. 

[0035]The manufacturing method of the laminated electronic part of this invention demonstrates 
the same effect also by using heat-hardened type resin for the layer only for [ of the 1st layer ] 
exfoliation. 

[0036]And when thickness distribution of the layer only for exfoliation used for this invention and 
the layer only for electrode pattern formation forms at 5 micrometers or less, respectively, 
without spoiling the effect of this invention, a prominent effect is demonstrated and, also 
economically, it excels. 

[0037]Although the above-mentioned example explained the laminated ceramic capacitor, it 
cannot be overemphasized that this invention can be applied to all laminated components, such 
as an inductance part, capacitor parts, resistor parts, etc. which have not only a laminated 
ceramic capacitor but a laminated structure. 



[Translation done.] 
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